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ASTROLA REFLECTING TELESCOPES 


American Made— Available Nationally on Time Payments 


We proudly present the completely new 10-inch 
Astrola Deluxe Model reflecting telescope. This instru- 
ment is permanently mounted on a heavy steel pedestal 
for permanent installation . . . ideal for small amateur 
or school observatories, This Deluxe Astrola is equipped 
with a sm2eth and accurate synchronous electric clock 
drive, a fully rotating tube, and finely divided 6-inch 
brass setting circles. Incorporates the finest hand-correct- 
ed parabolic 10-inch Pyrex mirror; Pyrex elliptical diagon- 
al; both mirrors aluminized by Pancro Mirror’s exclusive 
process of aluminizing. 





Finest Parks Fiberglas tube, conventional four-vane or 
circular spider, new combination rack-and-pinion and hel- 
ical focuser, and four Brandon orthoscopic oculars with 
magnifications of 75X, 111X, and 444X (or three oculars 
and our new Barlow lens). 


The equatorial head is made entirely of No. 365 alumi- 
num castings (T-6 heat-treated). The polar-axis housing 
incorporates two massive Sealmaster ball-bearing inserts. 
The clock drive is of exceptionally heavy construction, and 
all components, with the exception of the permanent ped- 
estal, shafting, and setting circles, are of cast aluminum. 


Each Astrola—whether Student, Standard or Deluxe—is 
guaranteed to give truly outstanding optical performance 

. will give identical images inside and outside of focus 
with high power . . . will reach at least the Dawes’ limit 
of resolution on nights of good seeing. 


This all-new, permanently mounted 10-inch Deluxe As- 
trola (packing and crating included) $795.00, 





All-new 10-inch Model “C’” Deluxe Astrola with clock drive, setting circles, rotating 
tube, four orthoscopic oculars (packing and crating included) $795.00. 


The same instrument with portable mounting $750.00 
(otherwise identical). 


OTHER ASTROLA TELESCOPES NEW PYREX TELESCOPE MIRRORS 








6-INCH STUDENT 


Complete with equatorial mounting and three eyepieces 


$194.50 


ASTROLA MODEL “B” 
8-inch, f/6, £/7, or £/8 


Standard ............ $390.00 De Luxe .......... $590.00 
ASTROLA MODEL ”“C” 
10-inch, £/6, f/7, or £/8 

Standard ............ $495.00 De Luxe ............ $750.00 


We have been appointed the West Coast distributor for Brandon 
Orthoscopic Oculars, which are available in the following focal 
lengths: 32mm., 24mm., 16mm., 12mm., 8mm., 6mm., and 4mm. 


Price, $15.95 each, ppd. 


The CAVE ACHROMATIC 3x BARLOW LENS, in finest turret- 
lathe-machined brass mounting, is the finest-quality Barlow we 
have ever seen. Coated optics. Available in limited quantity. 


Price, $20.00 ppd. 


AND REFIGURING 


If your present telescope is not giving truly outstanding per- 
formance, let us refigure your mirror to our standard quality, and 


furnish you an elliptical diagonal plus aluminizing, return postage 
prepaid. 


NEW PYREX MIRRORS REFIGURING 
£/5 through f/10 f/5 through f/10 
EN oe ore Seer $ 35.00 
2 SIRE SEDER eer Ee eee $ 50.00 
OS ee Es occ hoc Ss teases $ 75.00 
NID cassis chk orice RD aio ycs sasecosvacsesesececeed $120.00 


Immediate delivery on new 6-, 8-, and 10-inch mirrors of normal 
f-cal ratio. 


When in Los Angeles-Long Beach area, visit our display room. 
Always in stock are many small reflectors and refractors, plus a 


large assortment of astronomical literature. Generous allowance 
on trade-ins. 


Send for our Newest 1960 Full-Color Catalogue 


Cave Optical Company 
Dept. SM-4 


4137 E. Anaheim St., Long Beach 4, Calif. 


Phone: GEneva 4-2613 
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COVER PHOTO 


This issue’s cover photo of Messier 8, 
the Lagoon nebula in Sagittarius, was 
made with the Crossley reflector of the 
Lick Observatory. The small, dark glob- 
ules silhouetted against the bright back- 
ground of the starlit nebula are a subject 
for study in themselves. Astronomers be- 
lieve that they are composed of increasing 
amounts of interstellar dust, and that, as 
they compress, they are becoming hotter 
and hotter—until some day, millions of 
years from now, they will become stars. 


Literally, the birth of a star! 





EQUATORIAL vs. ALTAZIMUTH 


Dr. J. H. Schrant of Hutchinson, 
Kansas, writes to inquire if the 
3-inch telescope referred to in 
“Through the Three-Inch” (March- 
April) was equipped with an equa- 
torial mount, and if so, what our 
opinion on such a mount might be. 


The 3-inch Fitz refractor men- 
tioned in the feature is equatorially 
mounted, but its user wishes it were 
not. This is no condemnation of a 
smooth-working equatorial mo unt, 
but applies only to the intended use 
of the telescope. The writer uses this 
instrument for those “stolen mo- 
ments” of sky-watching that would 
be lost to a more unwieldy instru- 
ment—of which he owns or has 
owned several. 


Of necessity, an equatorial mount- 
ing, which is primarily designed to 
follow an object with one simple mo- 
tion, adds to the bulk and weight of 
a telescope. The heavy axes and pro- 
jecting counterweight can make its 
bearer both irritable and a dangerous 
hazard. If improperly designed, the 
complication of its construction can 
affect the mount’s steadiness and the 
apparent complication of its use to 
the occasional user can make it dif- 
ficult to direct easily to various parts 
of the sky. 


However, a well-designed equato- 
rial mounting with a smooth slow- 
motion drive and clearly marked set- 
ting circles can be a joy for the 
serious observer, regardless of the 
telescope’s size. It is assumed that 


any observer who purchases one of 
the excellent equatorially mounted 
telescopes now on the market—or 
who makes his own—is serious, at 
least to the extent that he knows what 
he wants and what he is getting. 

In the design of a telescope mount, 
simplicity is next to godliness, and 
the writer has seen many which bene- 
fited from neither. However, an al- 
tazimuth mounting, preferably of the 
fork type with the tube suspended 
between, is simplicity itself. The fork 
is offset to allow zenith observation, 
and the up-and-down-and-around mo- 
tion is both easy and natural. The 
altazimuth mount is classic, and al- 
lows the user to become a part of it 
and it a part of him. It is lighter, 
less bulky and more economical than 
an equivalent equatorial mount. 

For brief observing sessions at low 
or medium magnifications; for ease 
of transportation; for economy of 
space and money — the altazimuth 
has it. 

For serious planetary observing; 
for the location of faint objects with 
setting circles; for the more exper- 
ienced amateur with only one tele- 
scope—the choice favors the equa- 
torial mount. 

In a final answer to Dr. Schrant 
—and to crawl away before being 
attacked—the writer can only say 
yes! ... one “can get along nicely 
without an equatorial mount” 
yet an experienced observer can get 
along even better with one! 


—DDZ 





bring to you—and there 





The staff of the Sky Map has been encouraged by the many notes 
of approval which have come to us from individuals, clubs, pro- 
fessional astronomers, observatories and planetariums. We are only 
sorry that we can’t acknowledge each one personally. Circulation 
has tripled since the first of the year, but each reader can play a 
part in making the Sky Map the amateur’s own magazine by 
showing it to friends and suggesting that they subscribe. 
new subscription adds to the extra columns of information we can 
is so much to talk about in astronomy! 


Each 
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DISCOVERING THE MILKY WAY... 


an annual event, says the writer! 


For the majority of people, no 
matter how long they have been in- 
terested in astronomy, there are few 
objects which have been as frequent- 
ly rediscovered as the Milky Way. 
Year in, year out, for the majority of 
the people who habitually turn their 
eyes to the heavens, there come too 
infrequently those crystal black 
nights when the galaxy declares it- 
self for what it is—the all-embracing 
cosmic circlet which typifies and 
symbolizes the unit of which we and 
it are a part. 


We know the structure of the gal- 
axy. We know the place of the solar 
system in the galaxy. We know the 
immensity of it all. But there are 
few who can refrain from sharing 
comment on a strangely beautiful 
view of “the broad and ample road 
whose dust is gold and pavement 
stars.” 


Unblessed by the advantages of 
modern civilization, the Egyptian 
may have sensed this heavenly iden- 
tity more frequently. To him the 
Milky Way represented the course of 
the sacred river flowing through the 
land where the departed souls of his 
ancestors lived in perpetual happi- 
ness under the benign guidance of 
Osiris. But of course it must be re- 
membered that the Egyptians knew 
neither smog nor traffic lights, nor 
advertising signs. 


Anaxagoras didn’t know the ad- 
vantages of modern civilization, 
either. Nevertheless, he realized that 





HEART OF THE GALAXY! This 
spectacular photograph centers on the 
great star cloud in Sagittarius, the 
nucleus of the Milky Way. Near the 
top (north) is the Lagoon nebula 
shown on the cover and, above and to 
its right, the Trifid nebula. Plate 
was taken by Alan McClure of Los 
Angeles. 


the brightness of the sun made stars 
invisible. The sun shines on most of 
the sky, even in the night time, ex- 
cept where its shadow falls. The earth 
has a long, long shadow, said Anaxa- 
goras, and this stretches infinitely 
into space. In this shadow, the light 
of the faint stars is not overpowered 
by the sun, and therefore we see 
more stars in the part of the sky cov- 
ered by the shadow than outside of it. 
This, mused Anaxagoras, is the Milky 
Way. But Anaxagoras was unpop- 
ular. He was convicted of impiety, 
and he died in exile. So, of course, 
his idea could not be true. 


But Aristotle had a good idea. Dry, 
hot exhalations sometimes are car- 
ried up into the highest part of the 
atmosphere where everything is fiery. 
This atmosphere is part of the daily 
rotation of the heavens and these ex- 
halations take fire under the influ- 
ence of the sun. It is constantly be- 
ing formed under the influence of 
the motion of the fixed stars and 
substantially occupies the same po- 
sition in the sky. To Aristotle this 
explained why there are so many 
stars along the Milky Way. 


When Tycho of Uraniborg discov- 
ered his “new star” of 1572 in the 
constellation of Cassiopeia on the 
edge of the Milky Way, he assumed 
that it was made of celestial matter 
which probably came from the nebu- 
lous material of the Milky Way. 
Other stars were solid and firm. Ob- 
viously, anything which came from 
the Milky Way would be thin and 
tenuous, and this accounted for the 
rapid disappearance of Tycho’s star. 


And other theories which followed 
were equally “thin and _ tenuous,” 
but the mind of man had been cap- 
tivated and bewitched by the silvery 
band above him. This situation con- 
tinued to twinge and twist the imag- 
inations of the “natural philoso- 
phers” until just 350 years ago, when 
Galileo. in 1610, turned his little 
“optick tube” on the Milky Way and 


By ArManp N. Spitz 


discovered for the first time its true 
composition . . . a concentrated band 
of faint stars. 


From this time on, the galaxy has 
slowly taken shape before us. The 
elder Herschel made star counts in 
selected areas of the sky, and from 
statistical studies of these counts de- 
veloped our first crude picture of 


. our galaxy. He placed the sun near 


the center—a happy coincidence, for 
only a few centuries before man had 
been displaced from the center of 
the solar system, and this new status 
bolstered his flagging ego. It has 
been only during the last decade that 
we have decided that Herschel and 
those who followed him with even 
more brilliant statistical studies were 
concerning themselves with a star 
cloud within the Milky Way galaxy, 
and that we are actually near the 
edge. The center of the galaxy, we 
are told, is some 25,000 light years 
away in Sagittarius. 


Our discoveries have led us down 
a fascinating path. But, along the 
way, the Milky Way—path, bridge or 
celestial river—has been the inspira- 
tion for more folk tales, poetry and 
prose than any other celestial object. 
As new tools to measure and define 
our universe have been given us, each 
one has in its way added another 
brush stroke to the great spiraling 


mass building up on the canvas be- 
fore us. 


The whole story of astronomy and 
its growth might be epitomized in the 
story of the Milky Way. The achieve- 
ment of man in solving his technical 
problems goes hand in hand with his 
learning more about the galaxy. New 
discoveries lead to more discoveries. 
But where is there a discovery so 
elemental, a rediscovery so thrilling, 
and an awareness so intense—as that 
which you and I and all others like 
us experience on that too rare night 
when we find our hearts and souls 
expanding as we see the splendor of 


the Milky Way! 
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The dark rifts and masses of obscur- 
ing matter fascinated the pioneer 
celestial photographer Edward Emer- 
son Barnard as much as the sea of 
stars. This photograph is centered in 
the Ophiuchus branch of the Milky 
Way. Star just below center is Theta 
Ophiuchi, above and between Sagit- 
tarius and Scorpius. Just above and 
to left of Theta is Barnard’s dark ob- 
ject B72—in the shape of a black 
“S”. All photos with this article not 
otherwise credited are from Barnard’s 
“Atlas of Selected Regions of the 
Milky Way,” published in 1927 by the 
Carnegie Institution of Washington. 


THE MILKY WAY e « e through a glass darkly 
































The night is very dark. It hangs 
over us as a cloak to shut out the 
impudent city lights and noises we 
have left behind—for a moment we 
grope and stumble in our uneasiness, 
as if we had suddenly walked from 
the out-of-door world into the blind- 
ing light of the parlor. But then, 
the sky begins to take its shape above 
us, and our uneasiness passes as we 
make our peace with nature and turn 
our heads upward. The stars are laid 
out above us on black velvet, each 


one a choice-cut diamond whose 


facets we have only begun to sense. 
But then . . . distress! We look 
deep into the southeastern sky—are 
those clouds to disrupt our long- 
sought night beneath the stars? As 
we strain to detect movement, our 
eyes begin to adjust to their new en- 
vironment and we realize once again 
that we have rediscovered Man’s most 
ancient mystery—the Milky Way. 
And then, as the spinning earth 
wheels the skies westward and the 
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Milky Way assumes its rightful posi- 
tion above us to reign the night long. 
it becomes a spectacle to be treasured 
and savored. The double stars, the 
planets, even the distant spiral galax- 
ies fade from our mind’s eye as we 
set ourselves for a night of observa- 
tion and wonderment. 

But, of course, many of us have 
looked at the Milky Way before. Yet, 
have we really seen it? Do we 
“look,” or do we “see?” It’s quite 
easy to “look,” you know—you just 
aim your eyes at something and there 
you are. Every person whose bed- 
time allows has, at one time or an- 
other, “looked” at the Milky Way. 
But to “see” the Milky Way—to aim 
with a purpose and hit the mark—is 
another matter, and is precisely why 
we are here. 

Now, a casual view of the Milky 
Way—the luminous ribbon of light 
girdling our starry dome—is in itself 
enough to absorb our interest, but 
soon we begin to wonder what it is 


we're viewing. Probably the first act 
of intellectual curiosity performed by 
early man—after he had fed, clothed, 
warmed and protected himself—was 
to rear up on his haunches and look 
to the stars. Perhaps he didn’t phrase 
his questions aloud, but a look at 
the stars, and especially at the sprawl- 
ing Milky Way, begs questions. 

It was probably on that night that 
Original Man had his first glimpse 
of the universe that the race of Man 
first deserved the capital “M” with 
which we dignify our species. It was 
a dramatic breakthrough from an 
animal to a human existence, and the 
effect of the further curiosity this 
experience stimulated is difficult for 
us to estimate today. It took Man 
out of himself and set him on an un- 
charted course of experience which is 
now beginning to carry him to other 
worlds. 

But for a long time—for an un- 
believably long time—there were 
only questions. In his accompanying 























The photos on this page, cevering 
large areas of the Milky Way, were 
made in the late 19th century by 


Barnard, using a “magic lantern” 
lens. This photo shows the Cygnus- 
Aquila section, with North American 
nebula and Deneb at upper left. 


article, Armand Spitz touches on 
some of the answers which were given 
to these questions. They were scarcely 
the kind of answers you would expect 
in a time when men were applying 
reason and logic so effectively in 
other fields of pursuit. But, bad 
answers bring better questions, and 
soon man hegan to piece together the 
fragments of the puzzle. First, though, 
let’s look at the puzzle. 

Our eyes have adapted themselves 
to the darkness now, and as we pause 
in our musings and look up once 
more we see that the sky is a blaze 
of light. Stars we have never known 
blink down at us, and we feel a bit 
lost. The dim blur to the east of us 
is our last touch with our urban 
world, that smog curtain of light and 
dust which condemns even the subur- 
banite to a life of partial detach- 
ment from the universe. Nevertheless, 
it gives us a touch of reality, for 
the world about us seems very un- 
real. Those cursed trees . . . the 
neighbor’s porchlight . . . the apart- 
ment building across the way .. . all 
these landmarks are gone, and we 
must learn to make our way among 
the stars by stars alone. We'll set 
our course along the Milky Way! 

Low in the north on this midsum- 
mer night the Milky Way first ap- 
pears, rising up from Auriga and 
Perseus amid a profusion of horizon- 
dimmed open clusters, then becoming 
prominent in Cassiopeia and Cepheus. 
Finally, above us. in the Northern 
Cross of Cygnus, the clear air of the 
zenith allows the bright band to 
break into full splendor. 

But, just as this explosion of light 
is upon us, with the Cross floating on 
a sea of stars, the band of whiteness 


is suddenly cleft by a dark rift which 
seems to puil the Milky Way apart 
at its seams. As we turn and follow 
this rift through Cygnus and down 
into the southern sky, we watch ii 
widen as it passes west of Altair in 
Aquila, as if a “divided pavement” 
were the order in this congested area. 
And congested it is becoming, for 
we're now in Ophiuchus, and just to 
the east is a magnificent island of 
light, the Scutum Cloud. 

And here we pause. For there is 
no longer need to ignore the accumu- 
lated intelligence of mankind. We 
come to this celestial convention as 
instructed delegates. Pointing our 
binoculars toward the Scutum Cloud 
we see this radiant clump suddenly 
explode before our eyes into count- 
less millions of stars—with a raise of 
our hand we have brought ourselves 
across the eons from Original Man 
to Extraordinary Man... to a time 





Near center is the star cloud in Scu- 
tum, with open cluster M11 prominent 
near its northern edge. Pinpoint de- 
tails of faded original photos have 
been partly lost in reproduction. 


just 350 years ago this summer when 
Galileo Galilei first directed his “op- 
tick tube” toward the Milky Way 


and fathomed its secret. 


The field of our binoculars swims 
with stars—and with the light of 
stars we cannot see. For the first 
time we can sense the immensity of 
the system of stars before us when we 
realize that, should all the stars in 
the sky visible in a 3-inch telescope 
be suddenly blotted out, the great 
span of light of the Milky Way would 
shine on undiminished! 

Dropping our glasses, we leave 
Galileo staring into the soft Paduan 
night and step back to let the celes- 
tial machinery carry us into the mid- 
dle of the 18th century. We now take 
a sailor’s-eye view of the Milky Way, 
the same view seen by Thomas 
Wright in 1740, but one interpreted 





with a scientist’s mind. In his years 
at sea, Wright had stared at the 
Milky Way in both southern and 
northern latitudes, and he couldn’t 
accept the idea that Creation had 
played favorites and grouped most of 
the visible stars together in a tight, 
restricted band across the sky. In- 
stead, Wright saw this apparent con- 
centration of stars as a lens-shaped 
system. A bird flying across a pine 
forest would see each tree individu- 
ally, but a man viewing this great 
stand of timber from the deepening 
shadows of its edge would see it as 
an impenetrable forest. 

So once again, Man had been de- 
lightfully fooled. Excused, perhaps, 
by the fact that he had not yet ac- 
quired his space-wings, Man had not 
been able to fly over the Milky 
Way and quite literally had not been 
able to see the forest for the 
trees! Although he had mapped many 
thousands of stars, and had clocked 
their movements with unquestioned 
precision, Man had never stepped 
back for a “wide-screen” view of the 
celestial spectacular before him. 

Before Herschel, the organist of 
Bath, the facts began to take form. 
William Herschel was possibly the 
greatest creative genius ever to turn 
his efforts to observational astron- 
omy, and his work was all the more 
remarkable because the paths it took 
had no precedent. This was certainly 
the case when he undertodk his task 
of counting the stars. Of course, 
Herschel realized that he could not 
possibly tick off all the stars that 
came within the realm of his 12-inch 
reflector, so he selected certain areas 
of the sky and made a count of the 
stars in its field of view at these 
specified points. 

(Continued on Page 8) 





The Milky Way in the region of 
Sagittarius and Ophiuchus. Lagoon 
and Trifid nebulae show in lower 
portion of this photograph, just above 
the large Sagittarius Cloud. 
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(Continued from Page 7) 


From the statistics gained in this 
survey, Herschel was able to confirm 
the idea of Thomas Wright. Her- 
schel, however, saw the Milky Way 
as a disk-shaped system, and esti- 
mated it to be about five times its 
thickness. The sun was near its 
center. 

The sun was near its center! How 
natural that Man, deposed just 250 
before from his divine throne at 
the center of the solar system, now 
became a king-maker himself and 
placed the sun at the center of his 
Milky Way universe. But he had 
made a giant step into space, so let 
him rule for the moment, we say. 

Besides, we have controlled our- 
selves long enough. Even in our mid- 
northern latitudes the flickering ma- 
gic of the Sagittarius star cloud 
leads the observer down into the 
southern sky like the pipes of Pan. 
Twinkling and filmy though it is 
through its low curtain of air, the 
Milky Way in Sagittarius crashes 
into a wall of grandeur which no tele- 
scope has completely penetrated. A 
second great rift plows along the bor- 
ders between Sagittarius and the rich 
confines of Ophiuchus and Scorpius, 
but only accentuating the celestial 


“smorgasbord” that lies to its east. 


To describe this area of the Milky 
Way is difficult enough—to fathom 
its depths seems impossible. “There,” 
wrote the great observer E. E. 
Barnard. “the stars pile up in great 
cumulous masses like summer 
clouds.” In the introduction to his 
monumental Atlas of Selected Areas 
of the Milky Way, Barnard describes 
having watched the Sagittarius Cloud 
appear in fragmented fashion through 
breaks in a thin, rapidly moving 
deck of clouds. It is only then, he 
suggests, when one’s attentions are 
focused on the rich, glowing star 
clouds and the inky blackness at their 
borders, that a real appreciation of 
their brightness can be had. 


For the moment we pull ourselves 
away from a deeper inspection of the 
Milky Way in Sagittarius. Along our 
travels down the Milky Way from 
Cygnus and into Sagittarius, we have 
become acutely aware of dark rifts. 
Herschel. too, was aware of these, 
and referred to them as “holes in the 
sky.” We cannot argue with this apt 
description, but we can maintain our 
perspective and not be guided too 
literally. Vainly, Herschel searched 
these “windows in Heaven” for island 
universes, but found none, so checked 





them off casually as the comet-hunter 
Messier had done with the errant 
“nebulae” which plagued his comet 
searches. 


Again, we were seeing the trees, 
and not the forest. At the turn of 
the 20th century the Dutch astrono- 
mer J. Kapteyn had continued the 
statistical studies of Herschel, and he 
and his colleagues produced a brilli- 
ant survey of stars in selected areas 
of the sky which further established 
the sun’s eminence at or near the 
center of the Milky Way galaxy. Had 
we taken a better look at our “holes 
in the sky,” instead of trying to see 
through them, we might have learned 
earlier that these holes were actually 
masses of dark, obscuring matter. In 
many spots these dark masses were 
condensed and silhouetted against the 
starlight behind, but in other less 
dramatic cases this interstellar dust 
did not appear to our view. Our 
previous statistical studies of the 
brightness and distribution of stars 
within and without the Milky Way 
were based upon the assumption that 
fainter stars were, in general, farther 
from us. This in itself was a safe 
assumption, it turns out, but our 
classic and tidy view of the vacuous 
emptiness of space had not allowed 


This Milky Way photograph by Bar- 
nard, made with the 10-inch Bruce 
lens at Lick, shows the northern edge 
of the Scutum Cloud. Conspicuous be- 
low center in this picture is the fan- 
shaped cluster, M11, with bright star 
apparently embedded within it. 





























for interstellar dust—a dust which 
was absorbing much of the light of 
the stars beyond it and completely 
lousing up our statistics. 

When you finally know you're 
wrong, you can start being awfully 
right. Celestial yardsticks were soon 
redesigned. previous studies inter- 
preted anew. Then Shapley began to 
locate the short-period Cepheid vari- 
able stars in our galaxy’s globular 
clusters; he found a relationship be- 
tween their periods of fluctuation and 
their actual brightnesses, a relation- 
ship that enabled us to use them as ga- 
lactic measuring-sticks and delineate 
the boundaries of the Milky Way. Us- 
ing these methods, he was able to sug- 
gest that the center of the Milky Way 
was not in the area of our sun and its 
neighbor stars, but some 27,000 light 
years away—in the great star cloud 
of Sagittarius. Later, the work of 
Jan Oort in Holland, where he had 
been studying the rotation of the gal- 
axy, confirmed that the center of 
rotation of the Milky Way lay in 
Sagittarius. 

And—as we look once more into 
the blinking blur of jammed-up stars 
and nebulosity in Sagittarius, how 
can we doubt this? Looking back 
overhead to the beginning of the 
great rift in Cygnus, how could we 
look on this dark slash through the 
plane of the Milky Way as anything 
but a mass of obscuring, absorbing 
interstellar dust? True, it is easy to 
second-guess, but even modern Milky 
Way astronomers, with all sympathy 
for the problems of their predeces- 
sors, wonder, as does Bart Bok, why 
no one ever stepped back and took 
a look at the over-all picture. 

Sergei Gaposchkin of Harvard, in 
his introduction to an article on 
“The Visual Milky Way” in Vistas 
in Astronomy (Vol. III), writes: 


“If the astronomers in the last 
century had possessed, in the 
world of stars, an artistic genius 
equal to their intellectual gran- 
deur, the realization of the fact 
that the dramatic multitude of 
stars is located not in the vicin- 
ity of the Sun, but in the direc- 
tion of Sagittarius - Scorpius, 
would have dawned not in the 
twentieth but in the nineteenth 
century. A visual representation 
of the whole Milky Way would 
have revealed this at once.” 
However, there are problems 

enough ahead. For centuries we have 
figuratively been lost in a fog that 
is just beginning to clear. We soon 


The North American nebula, near Deneb (star at right) in Cygnus, is an 






gn 


excellent target for the low-power, wide-field “richest field” telescopes dis- 
cussed on page 19 of this issue. Dark “bay” that forms outline of “Gulf of 


Mexico” is mass of intervening matter. 


Aptly named “Pelican” nebula is 


at right. Photo courtesy of Alan McClure. Los Angeles Astronomical Society. 


realized that we were in a large city, 
and on occasions we had glimpses of 
familiar landmarks in the distance. 
Around us we heard a Babel of 
voices, but eventually we began to 
isolate a predominant tongue. Obvi- 
ously, we reasoned, we are in the 
heart of a great city where English 
is spoken and where fog is common 
—London. As the fog begins to clear, 
we realize that we are actually in 
London, but in the foreign district 
of Soho in southern London, not at 
the center of the city at all. We hear 
talk among the customers entering 
the Chinese restaurant that Oxford 
street is just to the north, but we 
are in for a bit of stumbling if we 
are to reach Piccadilly Circus. Even 
to Londoners, it’s still a foggy day 
in London Town! 

Foggy though it is, we are al- 
ready mapping the spiral arms of 
the new Milky Way galaxy, and we 
are finding our way about by learn- 
ing a new language—the language 
of radio astronomy. Visually and 
photographically, we are seeing only 
an edge of the nucleus of the Milky 
Way galaxy, but our radio astrono- 
mers in Holland, England, Australia 
and the United States are using 
the selective radio frequencies to tune 
in behind the Black Curtain of inter- 
stellar dust. The pace is accelerat- 
ing now, and the answers are nearly 
outdistancing our questions. 

But look—the Milky Way is fad- 


ing now in the southwest and the 


light of dawn is already coloring 
the eastern sky. We've been on a 
wild and awesome ride tonight, and 
there are still a few moments to relax 
and capture a bit of telescopic game 
for our bags. But we shall never be 
quite the same again, you know, for 
our minds have been stretched a bit 
tonight—we’ve seen the Milky Way! 
—DDZ 





Astronomy Is 
More Fun . . . With 
Good Equipment! 


Perhaps you’re in the market 
for a new telescope right now — 
or maybe you’re just looking 
ahead. Whichever it may be, 
you can go “window-shopping” 
through the magic of the excit- 
ing and informative catalogs of- 
fered by MONTHLY EVENING 
SKY MAP advertisers. 

The instruments offered by 
our advertisers vary in price from 
a few dollars to a few thousand 
— but they have all been proved 
through time and use to be qual- 
ity equipment. 

Write today — you'll find the 
catalogs brimming with informa- 
tion. Together with your budget 
and inclinations, they can help 
guide you to an intelligent de- 
cision. 

And incidentally — tell the ad- 
vertiser you read about it in the 
SKY MAP. 
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EQUATORIAL 
SKY MAP 


The charts on these pages show the star field from the 
equator to 50° south and 50° north. Right ascension is measured 
from west to east in hours; each notch at the top and bottom of 
the charts represents 10m of right ascension. Declination is mea- 
sured to the north and south of the equator in degrees plus or 
minus; each notch at the right and left of the chart represents 
5° of declination. Longitude along ecliptic is measured in 10° 
segments. 





JULY AND AUGUST AMONG THE PLANETS 


Sun: During July the sun moves from Gemini into 
Cancer; during August it passes eastward into Leo. 
There were several large sunspot groups observed in early 
June; on June 3rd, after observing these spots in the late 
afternoon, several St. Louis observers enjoyed an auroral 
display later in the evening. The display lasted for 
nearly an hour and a half, and at maximum intensity 
the pink streamers and rays reached an altitude of 40° 
in the northern skies. 

Mercury: Mercury is in Gemini in July, moving into 
Cancer in August. On July 17th Mercury passes between 
the earth and the sun (inferior conjunction), and there- 
fore is not observable. However, on August 4th it 
reaches its greatest apparent angular distance (elon- 
gation) west of the sun (19°), and will be visible 
briefly in the dawn twilight for several days, shining at 
an inconspicuous 0.6 magnitude. By August 30th Mer- 
cury passes into superior conjunction, passing directly 
behind the sun in relation to the earth. 

Mars: Mars begins July in Aries, then moves into 
Taurus during mid-July and August. During July it be- 
comes a more conspicuous object, ruddy and bright at 
1.0. By the end of August it brightens to 0.6, and will 
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be exhibiting a disk of more than 7 seconds of arc— 
just a teaser in small instruments. Opposition will occur 
at the end of the year; although it will not show as 
large a disk as recent close passes, Mars will be high in 
the sky for clear, steady images. By the end of August, 
the planet will rise at midnight and remain in the morn- 
ing sky until dawn. 

Jupiter: The giant planet will be visible throughout 
the evening low in the southern sky in Sagittarius during 
July and August. It begins July with a magnitude of 
—2.2 and an equatorial diameter of 46 seconds of arc: 
by the end of August it will be —1.9 and 41 seconds of 
arc across. Making drawings of its ever-changing at- 
mospheric features and following the elusive satellites 
(I, lo; II, Europa; IIT. Ganymede; and IV, Callisto) 
are among the favorite pastimes of amateurs. Positions 
of these satellites and times for their phenomena may 
be found elsewhere in this issue. 


Saturn: East of Jupiter in Sagittarius, Saturn reaches 
opposition on July 7th, shining at 9.3 at this time. Dur- 
ing July and August the ringed planet’s ball will be 
about 18 seconds of arc in diameter; its rings will meas- 
ure more than 40 seconds of arc across. Saturn is al- 
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The charts indicate the positions of the sun and the naked 
eye planets for the 15th of each month, and for the mean posi- 
tions of Uranus and Neptune during the two-month period. 
Position and date of phase for moon is shown at first quarter, 
full and last quarter. Positions of planets and moon for July 
is indicated by black circles; for August by outlined circles. 


Chart is a natural projection and contains all stars through 
fifth magnitude (and some fainter). Bright stars are labeled with 
their proper names. Clusters and nebulae in Messier’s catalogue 
are included, as are all variable stars with maxima brighter than 
magnitude 8.0. Circumpolar stars may be located on the evening 
and morning sky maps for this month. 





ways a beautiful sight in small instruments—fragile, 
distant, and a bit eerie as it sails majestically across the 





BEGINNING AND END OF MORNING TWILIGHT (LOCAL MEAN TIME) 








field of view like a celestial galleon. Titan, its brightest , ‘ sige ‘ ‘ = ° ° 

° ° . ° Latitude (N.) 30 35 40 45 30 35 40 45 
satellite, can be picked up easily around the times of 

its greatest distance west or east of the planet: (east) hy 2 3? OM ee ee ee eee 
July 9, 25, Aug. 10, 26; (west) July 1, 17, Aug. 2, 18. oo 2 oe ie i ts ve rs 

° ° ‘. 13 3:33 «3:11 39234 s - : ¢ - 
Uranus: In Leo, which dips low in the west at sun- 1s Sar ates ae Ot ee ee eee 
set, so the planet is of little interest now. It is in con- a 36. 3m. Sue: Seca eee 
junction with the sun on Aug. 14th. os hee See SA. Smee ae 
Neprune: Between Virgo and Libra during July and August 2 3:50 3:32 3:10 2:40 || 8:22 8:39 9:01 9:29 
August; in the Southwestern sky after sunset. On July > ose. See ak. Seba ee ere 
15th its position is R. A. 14h 19m, Dec. 11° 57’ S.; ; : : ; ‘ : ' 9-07 

on Aug 15th. R.A. 14h 19m. Dec. 12° 03’ S 12 3:58 3:43 3:25 3:00 || 8:11 8:25 8:44 : 
Aug. 2 RA. } , 17 4:02 3:49 3:31 «3:09 || 8:04 8:18 8:35 8:56 
(See Skywatcher’s Diary for further data on planets.) 22 4:07 3:59 3:38 3:18 || 7:58 8:10 8:26 8:45 
27 «4:11 «3:59 «43:45 3:27 11 7:51 8:02 8:16 8:33 

SUBSCRIPTION EXPIRING? 


If your subscription expired with this issue, a 
business reply envelope was inserted in this copy 
of the SKY MAP. Use this convenient, postpaid 
envelope to renew your subscription before the next 
issue. Enclose check, cash or money order. One 
year—$3.00. Two years—$5.00. Three years—$6.00. 











The tables above are designed to guide the observer in planning 
observing schedules and determining rising and setting times of the 
sun. Two corrections must be made: Latitude must be interpolated, 
and the local mean time of the tables must be converted to standard 
zone time. Add 4 minutes for each degree west of nearest standard 
time meridian; subtract 4 minutes east of meridian. (In areas observ- 
ing aaylight saving time, use standard time of zone to your east.) 


Light type—a.m. Bold type—p.m. 
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SKY WATCHER’S DIARY 


JULY 
Hour 
Date (EST) Event 
1 23 Moon at first quarter 


Asteroid Vesta at opposition 
15 Mercury stationary 


3 20 Neptune 2° S. of Moon 
7 1 Saturn at opposition 

7 Jupiter 5° S. of Moon 
8 6 Moon at perigee (221,900 


miles) 
13 Saturn 4° S. of Moon 
15 Full Moon 


ll 12 Asteroid Pallas at opposition 
15 ll Last quarter Moon 
16 20 Mercury in inferior 
conjunction 
17 12 Mars 3° N. of Moon 
18 17 Neptune stationary 
19 5 Aldebaran 0°.4 S. of Moon 
21 9 Moon at apogee 
(252,500 miles away) 
23 14 New Moon 
25 6 Uranus 3° N. of Moon 
27 6 Mercury stationary 


29 Delta Aquarid meteors 
Neptune 2° S. of Moon 
8 Moon at first quarter 


AUGUST 
Hour 
Date (EST) Event 
1 10 Venus 1°.8 N. of Uranus 


3 13 Jupiter 5° S. of Moon 
4 20 Saturn 4° S. of Moon 
5 12 Mercury 8° S. of Pollux 
14 Mercury greatest elong. W. 
(19°) 
16 Moon at perigee (223,500 
miles) 
6 22 Full Moon 
8 6 Asteroid Juno stationary 


9 Venus 1° N. of Regulus 
1l Perseid meteor shower 
Vesta stationary 


Uranus in conjunction with 
Sun 


15 Asteroid Ceres at opposition 
Mars 4° N. of Moon 
12 Aldebaran 0°.3 S. of Moon 


17 7 Mars 5° N. of Aldebaran 

20 Moon at apogee (252,000 
miles) 

20 13 Jupiter stationary 

22 4 New Moon 

23 17 Venus 1° N. of Moon 

27 9 Neptune 2° S. of Moon 

29 1 Pluto in conjunction with Sun 


14 Moon at first quarter 


30 19 Mercury in superior 
conjunction 


20 Jupiter 5° S. of Moon 


(Times are for EST. For areas on Day- 
light Saving Time, add 1 hour, then con- 
vert to standard time of your zone.) 
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PHENOMENA OF JUPITER’S 


SATELLITES 
JULY 

d h m Sat. Phen 
3 1 07 III TI 
2 24 Ill SI 
4 1 29 I TI 
1 49 I SI 
21 40 II OD 
22 43 I OD 
5 1 03 II ER 
1 18 I ER 
22 08 I Te 
22 32 I Se 
1l 23 57 II OD 
12 0 27 I OD 
21 40 I TI 
22 13 I SI 
23 54 I Te 
13 1 27 I Se 
21 09 II Te 
21 41 I ER 
22 17 II Se 
23 19 III ER 
19 2 13 I OD 
2 16 II OD 
20 0 08 I SI 
1 40 I Te 
21 25 Ill OD 
22 15 II SI 
23 26 II Te 
23 35 I ER 
21 0 52 II Se 
20 06 I Te 
20 51 I Se 
27 22 26 I OD 
23 10 II TI 
28 1 49 II SI 
1 53 Til OD 
20 32 I SI 
21 53 I Te 
22 46 I Se 
29 22 15 II ER 
31 21 22 III Se 

AUGUST 

d h m Sat. Phen 
4 21 29 I TI 
22 27 I SI 
23 42 I Te 
5 1 41 I Se 
21 53 I ER 
6 1 53 II ER 
7 21 12 Ill Te 
22 21 Ill SI 
ll 23 18 I TI 
12 1 22 I SI 
22 37 II OD 
23 48 I ER 
13 21 05 I Se 
14 21 53 III TI 
21 54 II Se 
19 22 19 I OD 
21 20 11 I ER 
21 51 II SI 
22 07 II Te 
25 23 20 Ill ER 
27 21 29 I TI 
22 42 I SI 
23 41 I Te 
28 22 01 II TI 
22 06 I ER 
30 22 06 II ER 


(Times EST) E—Eclipse (satellite passes 
into shadow of planet). O—occultation (sa- 
tellite passes behind planet). T—transit 
(satellite or satellite shadow passes across 
disk of planet). S—shadow. D—disap- 
pearance. R—reappearance. I — ingress 
(entrance onto disk). e—egress (exit from 
disk). 

(Data from 1960 Observer’s Handbook, 

Royal Astronomical Society of Canada.) 





SATELLITES OF JUPITER—JULY 1960 
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EXPLANATION OF SATELLITE 
DIAGRAM 


Effective with the unification of the 
British and American Nautical Almanacs 
this year, the configurations of Jupiter’s 
bright satellites are now presented in a 
new and more useful type of diagram. 

The central vertical band in the dia- 
gram represents the equatorial diameter 
of the disk of Jupiter. The relative posi- 
tions of the satellites at any time with 
respect to the disk of Jupiter are given by 
the curves. In cases where a satellite is 
immersed in the shadow of Jupiter or 
occulted by its disk, the curve is inter- 
rupted. 

The horizontal lines show the positions 
of the satellites at Oh Universal Time 
(Greenwich Mean Time) for each day of 
the month. For example, the horizontal 
line for the 15th of this month would 
show the positions of the satellites at 
7:00 p.m. on the 14th of the month for 
an observer in the Eastern time zone. 

(Diagrams taken from 1960 American 
Ephemeris and Nautical Almanac.) 


————_ 


———_ 


SUMMER SHOWERS 


ers of the best meteor showers of 
the year occur during July and 
August—the Delta Aquarids, which 
come to maximum on or about the 
night and morning of July 28th and 
29th, respectively, and the Perseids, 
which will have their greatest rate on 
or about August 11-12. The Delta 
Aquarids will suffer very little from 
the moon, but, unfortunately, Perseid 
observations will be hampered con- 
siderably by moonlight both before 
and during maximum, as the full 
moon occurs on August 6th and the 
last quarter on the 14th. The saving 
grace for the latter shower is that the 
normal rate is high, about 50 meteors 
per hour or better. This means, of 
course, that a considerable number 
should be seen despite the moonlight. 

The Delta Aquarids are a shower 
known from antiquity — the first 
known observations date from 784 
A.D. The radiant is at R.A. 22h 36m, 
Declination 17° S., which means that 
these meteors will appear to radiate 
from a small area in Aquarius about 
3° west of the star Delta. This re- 
gion rises at about 10:00 p.m. local 
standard time at latitude 40° north, 
and will be at its highest (in the 
southern part of the sky) at about 
2:30 a.m., so it will be above the 
horizon throughout the night. 

The meteors from this shower are 
characterized by having low apparent 
speed and long paths. The rate at 
maximum (for all meteors) should be 
about 20 per hour, and the shower 
is visible for about 10 days before 
and after the 29th. As yet, no asso- 
ciation with a comet has been estab- 
lished. 

The Perseids, also known popular- 
ly as “The Tears of St. Lawrence,” 
have a known history of well over 
1,200 years. This is the best known 
and probably the most reliable an- 
nual meteor shower. This reliability 
is largely the result of three factors, 
(1) the meteorites of which the 
stream is composed are rather uni- 
formly spread around the orbit, (2) 
the stream is quite extended in thick- 
ness. and (3) the inclination of the 
orbit to that of the earth’s is very 
high (114 degrees) which keeps the 
stream away from the gravitational 
pulls of the major planets. The rate 
is usually more than 50 an hour, but 
there are rare occurrences, such as in 
1921 when 250 per hour were re- 
corded. On other very infrequent oc- 
casions, such as in 1911 and 1912, 


An intruder flashes across the summer Milky Way in Cygnus, stealing the 


By Epwin E. Friron 





METEOR FRAGMENTS 














show from the delicate traceries of the Network nebula. This meteor path 
shows several peaks of brightness, as indicated by its varying width. 


rates were extremely low, according 
to observations of the famous English 
observer Denning, as reported by 
Lovell in Meteor Astronomy. 

The radiant. which is at R.A. 3h 
4m, Dec. 58° N., is above the horizon 
all night, and will be found in the 
northeastern sky until the wee hours. 
It comes to upper culmination (near- 
ly overhead above the North Star), 
at about 5:30 a.m. in middle northern 
latitudes. The radiant is about 5° 
north (i.e. toward the North Star) of 
the star Gamma Persei. The meteors 
are quite swift, yellowish, and often 
leave beautiful trains in the sky, some 
of which endure for a number of sec- 
onds, and occasionally for several 
minutes. The duration, according to 
P. Millman, is about five days, al- 
though some Perseids may be seen as 
early as the middle of July and some 
as late as the middle of August. 

This is the first meteor radiant 
shown to be moving during the 
course of a shower. There is still 
another first for the Perseids—they 
were the original shower that was 
shown to be connected with a comet, 
namely Tuttle’s of 1861. 

As usual, the American Meteor So- 
ciety will appreciate any properly 
made meteor counts on these showers, 
or, for that matter, on any night 
whatsoever. The most essential in- 
gredients of a scientifically useful ob- 
servation are: (1) The count must 
be for one hour or more, (2) It must 


Yerkes Observatory Photograph 


be one person’s individual record, 
not a group total. Each observer 
should record only the meteors he 
sees, whether any of them are ob- 
served by another or not. (3) The 
sky, nearby lights, and obstruction 
conditions affecting the area of sky 
observed must be at least half as good 
as a perfect country sky (this defi- 
nitely means that counts made within 
or too near large cities are of no 
value). 

The information which should ac- 
company every hour’s observing are: 
(1) Name and address, (2) Observ- 
ing location, (3) Sky and locality 
conditions (1.0 is perfect, 0.9 is near- 
ly so, 0.5 is half perfect, 0 is com- 
pletely clouded), (4) Compass di- 
rection, and the altitude in degrees 
of the center of the observed area. 
(The horizon is 0, half way to the 
overhead point is 45 degrees, and 
overhead is 90 degrees in altitude). 
(5) Beginning and ending times of 
periods, and kind of time used, (6) 
Number of meteors seen during each 
hourly period, (7) The date, given 
in the double-date system, as for in- 
stance the night of July 29th, morn- 
ing of the 30th would be given as 
July 29-30, 1960. Observations 
should be sent to THE MonTHLY 
Eveninc Sky Map, and they will be 
passed on to the appropriate region- 
al director where there is one active, 
otherwise to Dr. Olivier, president of 


AMS. 
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LAY THAT BURDEN DOWN 


When you finally get tired of lifting and 
carrying your telescope in and out of 
doors, tired of setting it up and taking it 
down in chilly darkness— 


When you’ve had enough of heavy loads, 
of quivering tubes and images, enough of 
drives that falter and slow motions that 
fall short— 


When you finally realize that it has be- 
come too much trouble to use your tele- 
scope any more because it only gives you 
an aching back and a pain in the neck— 
when you’ve had your fill of the contrap- 
tion—send for the Questar booklet! 

The Questar booklet will tell you how to 
lay your burden down. No more lifting, no 
more toting, no more setting up of heavy, 
clumsy parts. Questar weighs but 7 pounds, 
and is always assembled, always ready 
to use. 

It will tell you about how Questar stands 
alone, the only thing of its kind, with the 
latest discovery in optics, the mixed lens- 
mirror system of the new catadioptric op- 
tics. How Questar’s folded focal length 
keeps it fabulously short, how so short a 
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telescope can be as stiff and rigid as a 
great observatory instrument. It will tell 
you how Questar’s images are as rock 
steady as a microscope, how its controls are 
ready to your fingertips, and how its 360° 
continuous slow motions have a_ buttery 
smoothness with absolutely no backlash at 
all. It will tell you of finer performance 
than was ever dreamed of from only 89 mm. 
of aperture, and prove that point by the 
amazing resolution of the photographs it 
takes. 

But hold on—let the booklet tell you 
this—let us use this space to tell you 
other things. 

Let us speak, for instance, of investment 
value. Questar costs no more than ordinary 
*scopes would if they were so well mounted 
as to be equally solid and vibration free. 
But let’s face it—Questar optics cost more 
by the extra hours of human labor required 
to make, for example, mirrors that must be 
16 times more accurate of figure than the 
ordinary kind. Questar’s mounting, too, has 
over 235 separate parts, each one of the 
best procurable alloys down to the last 
tiny screw. 


So let us tell you what we have found 
out—that Questars are so greatly in de- 
mand that the few which reach the second- 
hand market depreciate an average of less 
than 7% per year! Imagine this—Questars 
over three years old bring 80% of their 
purchase price! We know of nothing man- 
ufactured with such amazingly high value 
at resale. 

Remember then, that if you too become 
a Questar owner, you will be making the 
most conservative investment possible. We 
firmly believe that it will cost you less per 
year to enjoy a Questar. 


Questar, as illustrated, still costs only 
$995 postpaid, in hand-made, velvet-lined 
English leather case. Terms are available. 
May we send you the booklet? 


BOX 4¢ 
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PHOTOGRAPHIC 
LUNAR ATLAS 


(University of Chicago Press, 1960; 
edited by Gerard P. Kuiper; 230 
sheets, 281 photographs; $30.00.) 


By Rosert E. Cox 


. prancne yal the study of the 
physical features of the Earth’s 
nearest neighbor, the Moon, is a 
field of astronomy in which the am- 
ateur astronomer can make valuable 
contributions. Designed specifically 
to aid the astronomer in his lunar 
studies, the Photographic Lunar At- 
las is a collection of the best photo- 
graphs taken at the Mount Wilson, 
Lick, Pic du Midi, McDonald and 
Yerkes Observatories. It was edited 
by Gerard P. Kuiper with the col- 
laboration of D. W. G. Arthur, E. 
Moore, J. W. Tapscott and E. A. 
Whitaker, and represents over four 
years of intensive study and work. 
A 23-page pamphlet of explanation 





Using enlarged sections of such fine lunar photographs as this one of the 


and lists of lunar features is included. region surrounding the large crater Archimedes, the “Photographic Lunar 
It is almost impossible to describe Atlas” brings the lunar surface to our scrutiny under four angles of illumi- 
the beauty of the prints of this atlas, nation. Intended for professional use, this epic work has value to individual 


amateurs or to organizations fer group projects. 


but just knowing that they are made : 
Lick Observatory Photograph 


from the best negatives available 
throughout the world today should a 
help the user realize the splendor of 


their presentation. The scale adopted 
is . full moon of 100 Aho. (1 SPITZ LABORATORIES, INC. 
inch equals 21.6 miles or 1 mile 
equals 1.2 millimeters), and the best Yorklyn, Delaware 
resolution obtained in the 16x20-inch 
pictures is around 0”.4, correspond- 
ing to about 14 mile. This is about 
the limit of resolution of an 11-inch 
telescope under excellent seeing con- 
ditions. two great new instruments 
The main body of the atlas has 
the whole moon’s surface represented . . 
in 44 charts, but each view includes on the occasion of the visit of 
the area under different lightings, 
or four charts per set for a total of 
176 individual pictures. Each of the 
principal charts is a large sheet 
folded in four parts and labeled a, to the Laboratories 
b, c, and d. In a and b, one morning 
and one evening view under a mod- 
erately high sun is presented, show- 
ing rie nga well, but avoid- Sunday, September 4, 1960 
ing the sunset or sunrise line across 
the field. The same field viewed 
under full moon or a high sun is The new Model A-3P The new Model C, 








announces a pre-public demonstration of 


The Astronomical League 




















given in c, while d is a field supple- with completely automatic a major planetarium 
mentary to a and b and often shows : ’ ; 
one or two views with low-oblique planetary motion, designed scaled to the requirements 
lighting. for the small installation. of a medium-sized dome. 
The fields of the main body of the 
(Continued on Page 16) 
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EVENING SKY MAP 
FOR JULY 





Face south, hold map overhead with 
north at top. You will see stars and 
planets as they appear in the sky. Map 
is designed for 40° N. latitude, but is 
practical ten degrees north or south of 
that latitude. Solid line is celestial 
equator; dashed line is ecliptic, the 
apparent path of sun and planets. 
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(Continued from Page 15) 

set are designated by grid letters and 
numbers, A to F and 1 to 8, as well 
as by the name of some well-known 
or prominent feature included within 
the area shown. There are 35 sup- 
plementary sheets covering limb areas 
with favorable librations and selected 
lunar portions containing unusual 
amounts of detail of interest to the 
observer. 

The paper and printing process has 
been chosen so an observer can make 
alterations with crayons, pencil. or 
ink when working at the telescope. 
It is advisable for those contemplat- 
ing such changes to secure two sets 
of prints so one picture of original 
details will be available for later ref- 
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erence. One noticeable fault of the 
printing is the ease with which the 
dark areas pick up smudges from the 
oils in the skin of the fingers, but 
this can be prevented by wearing 
light cotton gloves when handling or 
by covering the prints with thin 
sheets of clear plastic. 


For the serious amateur consider- 
ing studying and drawing the lunar 
surface this set of charts is a must, 
but as a club item it should also have 
tremendous appeal. The pictures can 
be used to illustrate lectures and for 
displays at meetings (it is recom- 
mended that if handled a great deal 
they be cut apart and mounted on 
stiff cardboards). Also, individual 
charts loaned to members to study 


with their own telescopes and report 
on the limits of detail they were able 
to reach should prove an exciting 
project. Moderate-size telescopes, 4 
to 8 inches, will of course be unable 
to reach the limits of the pictures; 
however, those possessing 10- and 12- 
inch instruments can see if these in- 
struments can equal or exceed the 
limits of detail shown. 


Although the cost, $30, seems high 
for amateurs (actually this atlas was 
prepared for the professional under 
the encouragement of the Interna- 
tional Astronomical Union), when 
one considers that here are 16x20- 
inch murals or displays at a cost of 
about 10 cents a sheet the magnitude 
of the bargain becomes apparent. 





LAROUSSE ENCYCLOPEDIA 
OF ASTRONOMY 


L. Rupaux and G. bE VaAucovu- 
LEuRS. 508 pp. New York: Promethe- 
us Press, 1959. $15.00. 


By ARMAND N. Spitz 


| gee now and then—and unfortu- 
nately, it is too seldom—there 
comes a book in astronomy which, 
almost from the date of publication, 
is clearly destined to become a 
classic. It does not take long to rec- 
ognize the existence in one volume of 
all that makes for a successful book 
of reference which will be of value, 
not only to the professional astron- 
omer, but also to amateur astrono- 
mers at all points along the capabili- 
ty spectrum, and to people who may 
not even think of themselves as ama- 
teur astronomers but who are only 
interested in being aware of the uni- 
verse in which they live. 


Such a volume is the Larousse En- 
cyclopedia of Astronomy, published 
by the Prometheus Press of New 
York. The product of the late Lucien 
Rudaux and Gerard de Vaucouleurs, 
this tremendous volume was original- 


ly published in France as a part of 
the famous Larousse series of ency- 
clopedias. 

The astronomically minded student 
seldom buys his text books or ref- 
erence works in airports, railroad 
stations or bus terminals. From per- 
sonal observation, I would venture a 
guess that there is not one of these 
outlets, any more than there is any 
legitimate book store, which does not 
have the Larousse Encyclopedia of 
Astronomy prominently on display— 
with a sizable stack of volumes in 
reserve. Somehow or other, the gen- 
eral public as well as the starry-eyed 
student must be interested in this 
volume. 

What other volume so thoroughly 
and interestingly covers the story of 
astronomy from its very beginnings 
up to artifical satellites and radio 
astronomy? It is unfortunate that, 
within a matter of months after the 
publication of the volume, such new 
astronomical concepts as radiation 
belts and structural understanding 
of the sun through high-altitude ul- 
traviolet photographs—by the fact of 
their omission—caused the volume to 

(Continued on Page 18) 





HAVE THE FACTS 
AT YOUR FINGERTIPS 


Facts . . . definitions . . . fig- 
gures .. . are the stepping-stones 
to a better understanding of 
astronomy. Yet, some people 
find these very facts to be road- 
blocks that cause them to stum- 
ble and turn back. 


The ASTRONOMICAL GLOSSA- 
RY contains 80 pages of clear, 
concise definitions . . . selected 
and prepared by the original 
SKY MAP publishers after a half 
century of experience in present- 
ing astronomy to the layman. In 
handy paper-bound, pocketbook 
form . . . only $1.00, postage 
paid. 


ASTRONOMICAL GLOSSARY 
Sky Map Publications, Inc. 
Box 213 
St. Louis 5, Mo. 














A eareful selection of the finest lunar 


photography now available 
From Mount Wilson, Lick, McDonald, Yerkes, 


and Pic du Midi Observatories comes the comprehensive ... 


This magnificent portfolio contains 281 of the finest 
photographs of the moon in existence on 230 16x 20 
sheets to a uniform scale of 20 miles to the inch. This 
compares to a scale of 16 miles to the inch on the World 
Aeronautical Charts and 8.5 miles to the inch on stand- 
ard state road maps. 


Gathered loose-leaf in a sturdy box, each plate is num- 
bered for easy location on accompanying guide maps of 
the moon’s surface. Only about ten percent of these pho- 
tographs have ever before been published. The large 
number of photographs in the ATLAS is necessary to 
show each of the lunar provinces under at least four dif- 
ferent illuminations in order to bring out both low-level 
and very steep surface detail. Use of special paper allows 
notations to be made directly on the photographs. Offers 
astronomers and geophysicists an invaluable tool for lu- 
nar study. 


PHOTOGRAPHIC 
LUNAR ATLAS 


Assembled under 
the direction of 


Dr. GERARD P. KUIPER 


230 sheets, boxed. $30.00 for one set; 2 or more sets, 
$25.00 each. 





Through your bookseller 
UNIVERSITY OF 


Méiago PRESS 5750 Ellis Avenue, Chicago 37, Illinois 
- 


In CANADA: The University of Toro.:to Press, Toronto 5, Ontario 
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be very accurately dated. But after 
all, books have to come out, and rare 
indeed is the volume which is not so 
dated by the very cutoff of the mat- 
ter which it includes. 


Here, then, is the astronomy book 
for everyone. The text is compre- 
hensive, yet the presentation is as 
lucid as anyone could desire. The 
two authors represent too high a 
plane of astronomical achievement to 
find lack of acceptance on the part 
of other astronomers. Rudaux’s illus- 
trations, both diagrammatic and pic- 
torial, plus excellently reproduced 
photographs, both in black and white 
and in color, combine to make the 
volume one which will be kept, not 
only near at hand, but in a place of 
prominent display. What more can 
one ask of a textbook in astronomy? 


THE BEGINNER’S GUIDE 
TO THE STARS 

R. Newton and Marcaret W. 
MayaLL. 184 pp. New York: Put- 
nam’s, 1960. $2.50. 
| iow ELLERY QUEEN team of the 

astronomical world is at it 
again! Margaret and Newton Mayall, 
with their names already signed io 
four books on the current market, 
have now added a fifth. This small 
volume, clean and well organized, is 
designed to fit the needs of the read- 
er who is completely new to the field 
of astronomy. 

After a brief introduction, defini- 
tion of terms and general orientation, 
the reader is taken on a digested tour 
of the universe and the phenomena 
which occur within it. The use of 
binoculars to further penetrate the 
mysteries of space is then covered, 





after which attention is focused on 
the solar system. 


The main feature of the book is its 
charts and accompanying text. These 
charts are simple but useful, and each 
one includes but one or two constel- 
lations at a time. A valuable accom- 
paniment to each chart on the facing 
page indicates the months and place 
in the sky of that star-group’s visi- 
bility. the “character” of the constel- 
lation as indicated by its basic shape 
or other characteristic, and brief 
notes touching on objects of naked- 
eye or binocular interest. 


The Beginner's Guide to the Stars 
is actually a preparatory volume to 
the author’s recently revised Field 
Book of the Skies, a volume which 
covers the same area with greater 
depth for more serious observers 
with small telescopes. —DDZ 





EVENING SKY MAP 
FOR AUGUST 


Face south, hold map overhead with 
north at top. You will see stars and 
planets as they appear in the sky. Map 
is designed for 40° N. latitude, but is 
practical ten degrees north or south of 
that latitude. Solid line is celestial 
equator; dashed line is ecliptic, the 
apparent path of sun and planets. 
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STANDARD HANDBOOK OF 
TELESCOPE MAKING 


N. E. Howarb. 326 pp. New York: 
Crowell. $5.95. 


By Tom R. Cave, Jr. 


HIs is the latest book on the 

market on the amateur telescope 
making subject. The author has for 
some years been a teacher of physi- 
cal sciences at the Millbrook School 
for boys in New York State, and he 
gives a very clear step-by-step intro- 
duction to the entire field of telescope 
making. 

He has broken away from the age- 
old custom of prescribing a 6-inch, 
{/8 mirror for the beginner, and sug- 
gests that an 8-inch, f{/7 is about as 
easy as the more conventional size. 


Particularly excellent are the chap- 
ters on fine grinding, making the 
pitch laps, and the polishing of the 
beginner’s first mirror. Perhaps the 
most outstanding chapters in this ex- 
cellent new book are those covering 
testing and figuring—including some 
extremely good drawings and photo- 
graphs made by the author and his 
associates at the Millbrook School. 


The title of this book is perhaps a 
somewhat misleading one, since the 
book is actually a very simple but 
clear introduction to the construc- 
tion of the amateur’s first telescope. 
Unlike the three Scientific American 
telescope-making books, no section 
of this new work is at all complicated 
or technical. It is perhaps the most 
simple and straightforward book on 
telescope making available to the ab- 
solute beginner. It not only covers 
the construction of an 8-inch, £/7 
Newtonian reflector and mount, but 
also discusses in some detail acces- 
sories such as clock drives, finders. 
setting circles, and the amateur’s 
home-made observatory (an area 
poorly covered in the literature). 


A special feature includes an excel- 
lent chapter on celestial photography, 
well illustrated with photos by G. T. 
Keene, a_ well-known amateur of 
Rochester, N. Y. The glossary and 
several sections of the appendix (a 
rich nugget of data and practical in- 
formation) will be of particular use 
to many beginners. This new work is 
highly recommended to the begin- 
ning telescope maker, yet is also 
a useful addition to the library of the 
more advanced worker. 

















THROUGH 
THE 
THREE- 
INCH 


We know of many beginning ama- 
teurs— and a few whose beginnings 
go back a number of years—who are 
suffering from “powerosis.” Their 
best friends haven’t told them, how- 
ever—quite possibly because they’re 
too busy trying to glimpse the object 
they’re supposed to be seeing at 
350x. Now, power has its place— 
planetary and lunar detail, splitting 
close double stars, and a few other 
amateur applications—but for a mo- 
ment we're going to talk about low 
powers, and the “high-powered” ob- 
serving you can enjoy with them. 


There is nothing more exciting in 
astronomical observation than a low- 
power view of a bright star-field or 
coarse cluster—in fact, such views 
cannot be obtained in any other way. 
In most cases, low powers mean wide 
fields of view—fields of view that let 
you really look at the stars. Low 
powers also minimize some of the 
minor imperfections in a first home- 
made mirror or the distortions caused 
by improper alignment—n e g ative 
points, but practical ones. 


Of course, there is a limit to the 
lowest power any specific telescope 
can use. The size of the final ray of 
light which leaves the eyepiece and 
enters the eye can’t be any larger 
than the pupil of the eye it is enter- 
ing. You can’t squeeze a half-inch 
“pencil” of light into a pupil that 
is only one-third of an inch in di- 
ameter (the average size of a pupil 
adapted to darkness). You're also 
limited by the focal length of your 
telescope. If the image formed by 
your mirror or objective lens comes 
to a focus at 50 inches, a one-inch 
eyepiece (about 25mm) gives you 50 
power. An eyepiece of 11-inch focal 
length would give this telescope about 
38 power, but that would be as low 
as you could go satisfactorily. Such 
magnifications—40-50—are sufficient 








Leonard Megginson, Clayton, Mo., 
amateur, cradles his home-made 4!,- 
inch “richest field” ’scope in his arms 
and prepares for an evening of “arm- 
chair astronomy.” 


for at least half of the objects you 
will be observing. 

However, there is a way of ob- 
taining even lower powers and wider 
fields. Nearly 50 years ago an Eng- 
lish amateur realized that there was 
a happy combination of mirror or 
lens aperture, telescope focal length. 
and magnification which would give 
the user the “richest field” possible 
in any telescope—more stars in the 
field of view than any other tele- 
scope, from the biggest telescope on 
down to the smallest. The density of ° 
stars—in the Milky Way, let’s say— 
increases at a steady rate until about 
the 11th or 12th magnitude. After 
that, this increase drops off, and the 
“star-gathering” efficiency of the big- 
ger instrucents begins to decrease, 
even though fainter stars are seen. 


A 6-inch mirror, figured to a focus 
of 24 inches, and using a magnifica- 
tion of about 21 power, satisfies 
these demands. The writer has used 
one for years, and for Milky Way 
star fields there is nothing—literally 
—which approaches it for spectcular 
views. Playing loosely with this com- 
bination, one can achieve even lower 
powers and wider fields with the loss 
of a few stars and build or assemble 
a 44-inch “richest field” telescope 
like that made by Leonard Meggin- 
son and illustrated above. It works 
at about 15 power—you cradle the 
little gem in your arms and your eye 
just follows its inclinations as you 
run through the star-strewn path of 
the Milky Way. We'll talk more 
about this and similar instruments 
in the next issue. —DDZ 
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This chart shows the solar system as it would appear if viewed from a point 
directly above the sun (in relation to the plane of the ecliptic). Heliocentric 
positions of the planets are measured in degrees of longitude, eastward from the 
First Point of Aries. Owing to space limitations, the orbits of outer planets are 
not to scale. Positions at beginning, middle and end of two-month period are 
shown for Mercury, Venus, Earth and Mars—mean position during period is 


HELIOCENTRIC | Sept. 3-5 on the campus of Haverford 


AL CONVENTION SEPT. 3-5 


The 1960 Astronomical League 
Convention has been scheduled for 


College in suburban Philadelphia. 
Any interested amateur may attend. 
Sessions will cover all fields of ama- 
teur interest, and special trips to near- 
by observatories and other points 
of astronomical interest have been 
planned. 


Sessions will begin on Saturday, 
Sept. 3rd, and will end with a ban- 
quet and guest speaker on Monday, 
which is Labor Day. Observing ses- 
sions will be held in the evenings. 


General convention chairman Ed- 
win F. Bailey suggests that advance 
registration and dormitory reserva- 
tions be made before Aug. 15th to 
assure accomodations. Information 
concerning reservations, registration 
and program schedules may be ob- 
tained from Mr. Bailey at the Frank- 
lin Institute, Philadelphia 3, Pa. 











GET READY FOR THE SPACE ana SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE- ‘UP. 


- @ AMAZING OPTICAL BUYS 





‘and OTHER SCIENTIFIC BARGAINS 


See the Stars, Moon, Planets Close Up! 
3” ASTRONOMICAL 
REFLECTING TELESCOPE 
(Famous Mt. Palomar Type) 

60 to 180 Power 


An Unusual BUY! 
Assembled—Ready to use! 
You'll see the Rings of 
Saturn, the fascinating 
planet Mars, huge craters 
on the Moon, Star Clus- 
ters, Moons of Jupiter in 
detail. Galaxies! Equato- 
rial mount with lock on 
both axes. Aluminized and overcoated 3” diameter 
high-speed f/10 mirror. Telescope comes equipped 
with a 60X eyepiece and a mounted Barlow Lens, 
giving you 60 to 180 power. An Optical Finder Tele- 
scope always so essential, is also included. Sturdy, 
hardwood, portable tripod. FREE with Scope: Valuable 
Star Chart plus 272 page “Handbook of Heav- 
ens” plus “How to Use Your Telescope” Book. 
Stock No. 85,050-EP ................ $29.95 Postpaid 


ASTRO COMPASS AND STAR FINDER 
jov't Cost $75—Price $14.95 ppd. 


Determines position of stars quickly. 
Shows various celestial coordinates. An 













iqcalibrated degree scale. Has single eye 
lens with viewing stop, two spirit lev- 
els for aligning. tangent screw with 
scaie for five precision readings, azi- 
muth scale graduated in two-degree in- 
tervals, adjustable tilting azimuth scale 
for angle reference of stars on distant objects. War 
Surplus. Gov’t cost $75. Instructions, carrying case 
included. 


Stock No. 70,200-EP ...... Only $14.95 Postpaid 


EDMUND SCIENTIFIC CO. 
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Save Money! Special Sale! 


OPTICAL PERISCOPES 


We made a lucky buy sc here is another famous Edmund 
war-surplus bargain. It is a $500.00 tank periscope with 
over $200.00 worth of optics in it for only $18.00 post- 
paid. At one spot, you will look through and see up and out 
of the prisms at unit power; or you can look through the 
built-in telescope system and see a wide-angle view at 6x. 
Simply remove the top prism and you have an 11°.3 6- 
power satellite telescope. Brand new in original packages. 
Over-all size is 14” long by 7” wide by 214” deep. 


Stock No. 70,227-EP .o0000000......eeccee. $18.00 Postpaid 











6X FINDER TELESCOPE 
Has crosshairs for exact 
locating. Ycu focus by 
sliding objective mount 
in and out. Base fits 
any diameter tube — an 
important advantage. 
Has 3 centering screws for aligning with main 
telescope. 20-mm. diam. objective. Weighs 
less than % pound. 
Stock No. 50,121-EP ....... $8.00 Postpaid 


MOUNTED BARLOW LENS 


Double and _ triple 
y our. Telescope’s 
: power with a Barlow 
- Lens. Ours is mounted 
in chrome-plated brass 
tubing with variable spacers—just slide this 
mounted negative lens into your 14” I.D. 
eyepiece holder, and use your regular eyepiece 
in it. Fully guaranteed to please you. 

Stock No. 30,200-EP ........ $8.00 Postpaid 











ORDER BY STOCK NO.—SEND CHECK OR 
M.O. — MONEY-BACK GUARANTEE 





BARRINGTON, NEW JERSEY | “2% “F?.” 


STANDARD 11%” EYEPIECE HOLDER 


Here is an economical plastic slide- 
focus eyepiece holder for 1144” O.D. 
eyepieces. Unit includes 3”-long 
chrome-plated tube into which your 
eyepiece fits for focusing. Diagonal 
holder in illustration is extra and 
is not included. 


Stock No. 60,067-EP $2.50 ppd. 
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War FREE CATALOG “EP” 


128 Pages! Over 1000 Bargains! 


Fantastic variety — never before 
have so many lenses, prisms, 
optical instruments, and compo- 
nents been offered from one 
source. Positively the greatest 
assembly of bargains in all 
America. Imported! War Sur- 
plus! Hundreds of other hard- 
to-get optical items. Many sci- 
ence and math learning and 
teaching aids. Write for Free 





























YOUR TELESCOPE 


AND MINE 


7s last half of 1960 promises to 
be an outstanding period for 
planetary observing. Now, with the 
arrival of warm weather and balmy 
nights, observing conditions improve, 
and the two most spectacular planets, 
Jupiter and Saturn, are now once 
again in the evening sky. They will 
be well placed for serious observation 
until late summer and early autumn, 
and, by the time these giants begin to 
set in the early evening, his mysteri- 
ous majesty Mars will become avail- 
able for observation. 

One of the very first objects near- 
ly every beginning telescopist ob- 
serves with his new telescope is Ju- 
piter. Jupiter’s large apparent diame- 
ter (45” to 50” of arc) makes it a 
comparatively easy object in any 
telescope. Even small refractors and 
reflectors, i.e., 21-inch to 4-inch 
apertures, reveal some hint of the 
wealth of detail to be seen in its ever- 
changing cloud belts. An excellent 
6-inch telescope will begin to resolve 
many of the irregularities in the belts 
into distinguishable details. A 6-inch 
telescope is also fully capable of ex- 
hibiting as disks of different size the 
four major Jovian satellites, since all 
four moons have an apparent diame- 
ter which is within the resolution lim- 
it of a 6-inch instrument. Ganymede 
actually has a diameter of about 1.5” 
of arc at mean opposition, and it is 
easy for an experienced observer with 
a 6-inch or larger telescope to distin- 
guish each satellite by its apparent 
diameter in the telescope. 

As much fun as it may be to make 
casual observations of Jupiter in a 
6-inch or larger telescope and watch 
the fleeting markings on the belts, 
it is far more enjoyable to observe the 
planet seriously and with purpose. 
Truly, much of our present knowledge 
of Jupiter, including its varying ro- 
tation period in differing latitudes, 
and the drift of enduring markings 
such as the Great Red Spot and sev- 
eral large white spots, has been due 
almost entirely to the efforts of seri- 
ous amateur observers over the last 
80 years. With a few exceptions, all 
of this observational work has been 
done with 6- to 12-inch telescopes. 

The serious and well-organized 
members of the Jupiter Section of the 
British Astronomical Association 


Tuomas R. Cave, Jr. 





Jupiter (T. R. Cave) 





8” reflector—230 power 
April 2, 1959 
8h 45m-9h 00m UT 


Remarks: Seeing variable 
due to high, thin clouds. 
Nearly all System | verv 
rust or brick red—very in- 
tense — many small white 
spots suspected on exact 
equator. 








This drawing by the author indicates some of the planetary detail which can 
be grasped by an experienced observer using good optics. Main activity at 
time of drawing centers in northern component of Jupiter’s equatorial belt 
(System I). Equatorial area has rotation period more than 5 minutes faster 
than rest of planet, requiring two systems for timing central meridian transits 


of planet’s markings. South is at top. 





have, ever since 1890, been carefully 
drawing the fine belt details of Jupi- 
ter and making and reducing tens of 
thousands of central meridian tran- 
sits of dark condensations and white 
spots on the belts of Jupiter. Since 
World War II similar work has been 
done by the serious observers in the 
Association of Lunar and Planetary 
Observers in America. The result of 
this long-term program is an exceed- 
ingly accurate series of rotation per- 
iods in the various latitude zones 
of Jupiter. 

Much valuable information has 
also been gradually accumulated 
about some long-lasting disturb- 


ances such as the Great Red Spot, the 
South Tropical Disturbance, and sev- 
eral enduring white spots. In Eng- 
land much of the pioneering work on 
Jupiter was done by W. F. Denning 
and A. Stanley Williams in the last 
decades of the 19th century, followed 
by the great work of the Rev. T. E. R. 
Phillips and more recently by B. M. 
Peek and F. J. Hargreaves. Few of 
these observers regularly used large 
apertures. 

In America, regular observations 
of Jupiter were begun about 1910 by 
the late Latimer J. Wilson, and dur- 
ing the last 25 years much of the 
work has been done by ALPO Direc- 
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tor Walter H. Haas and Elmer Reese. 
It is particularly noteworthy that all 
of Reese’s widely recognized work 
has been done with a homemade 6- 
inch reflector—singular proof indeed 
that important planetary work can 
be done with a small telescope in the 
hands of a dedicated and highly ex- 
perienced observer. 

Much experience can be gained 
merely by observing Jupiter as fre- 
quently as conditions and time permit 
and, whenever possible, making a 
careful sketch of all the detail on the 
belts which can be seen. Two or three 
sketches a week are about the average 
that most serious observers make of 
Jupiter, and the beginner will soon 
be amazed at the increased amount of 
detail he can sketch after a few 
weeks’ practice. He will soon find 
himself becoming familiar with cer- 
tain detached segments of belt detail, 
which often persist for weeks and 
sometimes months on Jupiter. He will 
begin making central meridian tran- 
sits of many of these markings and 
graphing their rotation periods and 
drift. 

A ’scope larger than 6 inches, pro- 
vided it is a good one, will increase 
the amount of fine Jovian detail vis- 
ible. With a 12-inch telescope (or 
larger) detail can occasionally be 
glimpsed on Ganymede, the third 
satellite of Jupiter. Such observations 


can only seldom be made, and then 
by using powers well above 500x 
when seeing conditions are near per- 
fect. 


Saturn is always a beautiful and 
delicate object to observe, but the 
belt details on the disk of the planet 
exhibit a singular lack of change. 
With telescopes of 12 inches or larg- 
er, small dark condensations can oc- 
casionally be seen on the dusky main 
belts of Saturn. Very rarely large. 
bright white spots occur. In 1898-99 
a white spot was observed for several 
weeks, and in August, 1933, an ex- 
ceedingly large white spot was dis- 
covered by Will Hay, the British 
stage star and amateur astronomer, 
with his 12-inch telescope. This white 
spot lasted a number of weeks and 
was closely followed by several ob- 
servatories. 

On April 29, 1960, Dr. A. Dollfus, 
observing at the Pic-du-Midi Observ- 
atory in France, discovered a_bril- 
liant white spot in Saturn’s northern 
hemisphere. This spot has been ob- 
served since on several occasions by 
the writer and is without doubt the 
greatest outbreak of activity on Sat- 
urn since 1933. At the time of this 
writing the spot was not accessible 
to small telescopes. 


The finer divisions in the ring sys- 
tem of Saturn are extremely interest- 
ing and within the reach of 10-inch 
telescopes. Even a 214- or 3-inch re- 





fractor will easily reveal the conspic- 
uous Cassini division, but a 6-inch 
telescope will often show the Encke 
division of the outer ring. Several 
divisions have been observed within 
the main bright ring of Saturn, as 
well as one separating this ring from 
the crape ring. For ten years a sec- 
ond very faint crape ring has been 
suspected just outside the main ring 
system, but this detail, if real, should 
only be verifiable when the rings are 
nearly edgewise to the earth. 


This summer and autumn will af- 
ford many beautiful views of Jupiter 
and Saturn, and it is hoped that some 
possessors of good telescopes will un- 
dertake the absorbing and delightful 
work of serious planetary observing. 
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ASTRONOMY CLUB? 


Tell the officers of your or- 
ganization—or school class— 
that interested members can en- 
joy the MonTHLy Eveninc SKY 
Map at special reduced rates. 
Write us for the group rate 
information sheet and sample 
copies. 

THE 
MonTHLy Eveninc Sky Map 
Circulation Department 
Box 213 (Clayton Branch) 
St. Louis 5, Mo. 
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as they actually appear . . . tonight . . . next week 
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includes Planet Tables and attachable planet discs. 
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scope and observing terms 


The sample pages shown here in miniature 
only begin to hint at the wealth of facts 
and figures included in UNITRON's color- 
ful, 38-page Catalog and Observer's Guide. 
The full-page illustrated articles on astron- 
omy are crammed with helpful information 
— not readily available elsewhere — on 
observing the heavens, telescopes and their 
mountings, accessories, amateur clubs, as- 
trophotography, and the like. There is even 
a glossary of telescope and observing 
terms. Whether you are a beginner or an 
advanced amateur you will certainly want 
a copy of this remarkable publication for 
your bookshelf. Use the handy coupon, a 
postcard, or letter to request your free 
copy of this valuable guide. 


UNITRON 


NITRON ‘ 


TELESCOPES 


Those who are considering the purchase of 
a telescope will find it especially worth 
while to learn more about the distinguished 
line of UNITRON Refractors and Acces- 
sories which play so important a role in 
astronomy today. For only by a careful 
comparison of the features, quality, and 
performance of different instruments can 
the prospective buyer insure that his tele- 
scope will be worthy of his investment and 
of the time he will devote to observing. 
It's truly easy to own a UNITRON. A down 
payment of only 10% puts you at the con- 
trols and you have 12 months to pay the 
balance. Full information is included in the 
UNITRON Catalog. Send today for your 
free copy. 
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and All Features Described Below 
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Gives The Same Exquisite Definition 

As Far More Expensive Instruments! 


f.0.b. Hartford, Conn. 
Shipping Wt. 55 Ibs. 
Express Charges Collect 
No Packing or Crating 
This new addition to the Dynascope line has won immediate recog- Charges 

nition from schools, colleges, and professionals, as an outstanding 

achievement in a 6-inch telescope. Although it was only recently in- 

troduced, our files are already filled with complimentary letters from 

excited amateurs and professionals all over the country. Each one is 

truly amazed at the superior optical performance of this new RV-6 

6-inch Dynascope! Here is large aperture in a quality instrument at 

a price that compares with many 4-inch telescopes. And this low cost 

includes such exclusive extra features as electric drive (patented), setting 

circles, and rotating rings! There are no ‘‘extras’’ to run up your cost! 


The superb optical system resolves difficult objects with definition 
that is absolutely breathtaking. The close tolerance of the precision con- 
struction assures an accuracy and smoothness of operation once associated 
only with the finest custom models. The heavy-duty mount, complete 
with electric drive, provides the stability so essential for satisfactory 
viewing, yet there is easy portability because in a matter of minutes 
the entire telescope can be dismantled into three easy-to-handle sections. 


Only Criterion’s engineering ingenuity, coupled with volume pro. 
duction and modern manufacturing methods, makes this handsom¢ 
6-inch model available at such reasonable cost. You can order it with 
complete confidence that it will live up to your expectations in every 
way, for this assurance is guaranteed under our full-refund warranty. 
Send your check or money order today. Or use our liberal time-pay- 
ment plan and take months to pay. 


YOU COULD PAY $100 MORE 
WITHOUT GETTING ALL THESE 
SUPERIOR FEATURES (Except on Another Dynascope) 


1. EXQUISITE OPTICAL SYSTEM INCLUDES F/8 6-INCH 
PARABOLIC PYREX MIRROR accurate to better than % wave, 
zircon-cuartz coated, and guaranteed to reach all theoretical limits 

of resolution and definition. Teamed with elliptical diagonal, 
mounted on 4-vane adjustable spider. 

2. NEW DYN-O-MATIC ELECTRIC DRIVE with smooth self-acting 
clutch that engages and disengages automatically as you seek differ- 

ent objects. Will not interfere when manual operation is desired. 
Entire drive housed in trim aluminum case. Plugs into ordinary ¥ 
household socket. # 
3. CHOICE OF ANY 3 EYEPIECES from the following: 65X-18mm. 


ENJOY IT N Oo WwW- take 


up to 24 months to pay under 
our Easy Terms plan! 


Just a small down payment de- 
livers this big 6-inch DYNA- 
SCOPE. Pay the balance at your 
convenience over 6, 12, 18, cr 
even 24 months! Write for de- 
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your check or money order with 
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Sound too good to be true? 
Then read what these delighted 


Achromatic Ramsden; 100X-12.7mm. Achromatic Ramsden; 150X- 
9mm. Achromatic Ramsden; 220X-6mm. Orthoscopic; 320X-4mm. 
Orthoscopic. All are precision-threaded, give sharp images to ex- 
treme e“ges. 

4. SOLID MEW EQUATORIAL MOUNT extra-reinforced design to 
provide pillarlike stability. No annoying side play or wobble. Ad- 
justs easily to any latitude. 

5. SETTING CIRCLES for both right ascension and declination. 
Handsomely engraved and finished in fine aluminum. 

6. 6 x 30 FINDERSCOPE, ACHROMATIC, COATED, with accurate 
crosshairs and fine focus. Durable cast-aluminum bracket with 6 
adjusting screws allows positive collimation. 

7. ROTATING RINGS FOR MAXIMUM VERSATILITY AND 
VIEWING COMFORT. Solid-cast, chrome finish, rings are generous 
1” wide with felt lining. Newly designed construction, with over 
sized knurled adjusting knobs, affords maximum rigidity and al’ows 
for quick disassembly and portability, with or without tube. 

8. STRIKINGLY HANDSOME, WHITE, 50” BAKELITE TUBE 
with porcelainized Duralite finish, durable yet light. Walls are 4%” 
thick, completely insulated and anti-reflective blackened inside. 

9. BRASS RACK-AND-PINION EYEPIECE HOLDER has preci- 
sion-cut rack and gear for easier, smoother, more positive focusing. 
Takes standard 144” oculars, negative or positive. 

10. STRONG, VIBRATION-FREE, ALL-METAL TRIPOD with easi- 
ly removable legs. Provides sure, steady support, plus lightweight 
portability. 


CRITERION MANUFACTURING COMPANY 
331 Church St., Hartford 1, Conn. 


Manufacturers of Quality Optical Instruments 





“I never dreamed such a bril- 
liant, clear image could be 
had with a telescope costing 
under 200. It is one of these 
rare bargains that yoa find 
only once or twice in a life- 
time.” 

B.S.—New Jersey 


scope line. 
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DYNASCOPE owners have to say: 


“A friend of mine has a 6- 
inch telescope without electric 
drive, for which he paid over 
$300. He agrees that my new 
DYNASCOPE not only out- 
performs it, but is a much 
better-looking and better-built 
instrument.”’ J.L.—New York 


Criterion Manufacturing Co. 
Dept. MSD-4, 331 Church St., Hartford 1, Conn. 


(] Please send me, under your MONEY-BACK guarantee, the RV-6, 6” Dyna- 
scope. Full payment of $194.95 is enclosed. 

(0 Send complete information describing easy payment plans. 

(J Send FREE ILLUSTRATED LITERATURE of all the telescopes in the Dyna- 


“Congratulations on the ex- 
cellence of your workmanship. 
The optics are truly amazing. 
I never expected such won- 
derful performance.” 
L.H.N.—Massachusetts 
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